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Emergent management of penetrating trauma of aortic
arch in a countryside hospital
DI Dong-mei, ZHANG Xiao-ying * and JING Huo-jun
【Abstract】According to the literature, only a small
proportion of occurrences regarding penetrating trauma of
the thoracic aorta can be treated successfully. Herein we
reported our experience of a recent rescue of such a patient
in a countryside hospital lacking advanced instruments for
cardiopulmonary bypass operations. A 20-year-old male was
admitted for a penetrating injury with disrupted innominate
vein and right common carotid artery together with a 1.5-cm
laceration on the aortic arch between the innominate artery
and the left common carotid artery. The patient was suc-
cessfully saved without the implementation of cardiopul-
monary bypass. Presentation and management in this case
were discussed.
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Penetrating injury of large blood vessel is a life-threatening condition with high mortality.1,2Open surgical repair under bypass circulation
is a well accepted treatment in emergency settings.3,4
Endovascular stent graft repair of penetrating aortic injury
is an alternative when the patient has contraindications
for open surgical repair.5 However, in most of the coun-
tryside hospitals in China, both bypass circulation and
endovascular stent graft are still luxurious and experi-
ence in treatment of penetrating aortic injury is limited
too. In this study, we presented a case report that a
patient had severe large vessel injuries and was suc-
cessfully saved without the implementation of cardiop-
ulmonary bypass.
CASE REPORT
The 20-year-old male suffered a stab wound into
the thoracic cavity near the right sternoclavicular joint
during a quarrel. About 30 minutes after the incident,
the patient was admitted to the nearest local hospital,
which was a countryside hospital without cardiopulmo-
nary bypass equipment, at 9:34 pm on July 2nd 2007.
On arrival, he was at shock condition with heart rate of
126/min and blood pressure of 80/50 mm Hg (1 mm Hg =
0.133 kPa). There was an active bleeding wound about
3.0 cm above the right sternoclavicular joint. The pa-
tient was immediately given hard pressed bandage and
quick blood transfusion. Meanwhile, he underwent an
emergency thoracic CT scan, which revealed a very
large upper mediastinal hematoma (Figure 1). Surgeons
decided to have an emergent operation. A neck arc in-
cision combined with upper median sternotomy was
performed at 11:00 pm. Massive bleeding was encoun-
tered in the upper mediastinum, and it was difficult to
correctly and accurately identify the origin of hemorrhage.
An estimated 5 000 ml blood was lost within the first
two hours and blood pressure subsequently dropped to
0 mm Hg, despite receiving quick and continuous blood
transfusion. Pressing hard with gauze pad stopped the
bleeding, meanwhile the shock was treated by quick
blood transfusion. An emergent consultation was sent
to our hospital at 12:30 pm. About one hour later we
reached the hospital. In primary examination, we specu-
lated that he had heart or great vessel injuries. The
upper median sternotomy was extended to a standard
median sternotomy. In order to find the origin of bleeding,
gauze pad was moved on very slowly, the innominate
vein was found to be disrupted and two ends of the
innominate vein were ligated rapidly. Then a tearing at
the middle innominate artery was found. A vascular
clamp was placed on the proximal innominate artery,
and the injury was quickly repaired with a 4-0 polypro-
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pylene suture. Another 1.5 cm laceration between the
left common carotid artery and the innominate artery
was identified. Partial aortic arch, including the left com-
mon carotid artery and the innominate artery, was
clamped with the vascular clamp. The laceration was
closed with 4-0 polypropylene suture. The partial aortic
arch clamping time was only about 1 minute. After
unclamping the aortic arch, the bilateral pupils were
normal. During the operation blood transfusion was
underway continuously and blood pressure slowly rose
to the normal level. About 10 000 ml of blood in total
were lost and the patient received 9 000 ml blood trans-
fusion during the treatment. The operation lasted 4
hours. Eventually, the patient had a successful and
uneventful recovery, and was discharged from the hos-
pital 14 days later.
DISCUSSION
Penetrating injuries to the heart and great vessels are
critical emergency cases and offer a great surgical chal-
lenge to clinicians due to the difficulties in preoperative
diagnosis, choice of incision and management of mas-
sive bleeding. Only a small proportion of the patients can
survive long enough to reach the hospital and be treated
successfully. Especially, thoracic aortic injuries are sel-
dom managed successfully in small hospitals. In this case,
the stab wound caused injuries of the innominate vein,
innominate artery and aortic arch simultaneously, while
the local hospital had no cardiopulmonary bypass
instruments. To manage this uncommon stab wound is of
great challenge and difficulty for surgeons, especially with-
out taking cardiopulmonary bypass.
Conventional angiography has been considered as
the standard reference to detect cardiovascular injury,
although it is not recommended for patients with un-
stable hemodynamics.6 Furthermore, conventional ar-
teriography is an invasive procedure that may cause
severe complications. In practice, we find that preop-
erative helical CT scanning, especially contrast helical
CT scanning, is helpful to identify cardiovascular inju-
ries quickly. In this case, the patient only underwent
helical CT scanning rather than contrast helical CT
scanning, which made it very difficult to identify the lac-
eration of the thoracic aorta before operation. A con-
trast helical CT scanning may be helpful for identifying
the origin of mediastinal hematoma in such cases.
If an operation needs to be performed immediately
without confirmed diagnosis, surgeons should have a
sufficient assessment and alternative plans of surgical
procedures. In this case, surgeons in the local hospital,
who lacked experience in treating cardiovascular injury
and had no sufficient assessment of the operation, per-
formed the surgical exploration uncertainly with incor-
rect surgical incision, which might produce further risks
for the patient. In addition, if injury to the aortic arch, or
if injury to more than one of arch vessels is suspected,
it is best to use cardiopulmonary bypass during
operation. According to the literature, deep hypother-
mia and circulatory arrest may contribute to an optimal
exposure of aortic arch in a bloodless field and it is
easy for surgeons to inspect entire aortic arch within
the lumen.7 The advantage of repairing laceration under
circulatory arrest condition and full intraluminal inspec-
tion of aortic arch is also illustrated by the fact that the
surgeons are able to detect and repair other lacera-
tions at the posterior wall of the aortic arch.8 In this
case, although there was no extracorporeal circulation
machine and corresponding equipments available in the
countryside hospital, and no specialized cardiovascu-
lar surgeon at the scene, the treatment was success-
ful under such limited and harsh medical conditions
due to a special management. Partial aortic arch clamp-
ing has to be used with cautions. Other contributions
include the large blood resource prepared for
transfusion, specialized consulting clinician, properly
selected polypropylene suture, quick performance of
the operation, short time partial aortic arch clamping,
Figure 1. A: Posteroarterior chest radiograph reveals a widened mediastinum. B: CT scan reveals hematoma within the pericardium. C
and D: CT scan reveals hematoma in mediastinum.
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precise reparation of major blood vessels, etc. As we
know, once partial aortic arch clamping time exceeds
4 minutes, irreversible brain damage may occur.
It is concluded that an accurate, skilled, prompt ma-
nipulation during operation is the key point for rescuing
such a patient in a countryside hospital without facili-
ties or capabilities for cardiopulmonary bypass.
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